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December 13, 2000

Mr. Karl Hoenke

Chevron Chemical Company
6001 Bollinger Canyon Road
San Ramon, CA 94583

Dear Karl:

—eomega

2995 Baseline Road
Suite 202
Bouwlder, CO 80303

Tel: 303-938-8115
Fax: 303-938-8123

Please find enclosed a copy of the BHC in Chevron Orlando Groundwater: Evidence for
Plume Attenuation and Stability. This document updates the BHC center-of-mass
discussion presented in February 2000 (Plume Stability: A Computational Interpretation
Using the Center of Mass Technique) using the Spring and Fall 2000 monitoring well
data. In addition, it quantifies BHC mass reduction in groundwater as an initial step

toward ascertaining time to compliance for the natural attenuation remedy.

If you have any questions, please contact me at 303-938-8115 or Ge
303-442-2549 x116.

Cc: Bill Denman
Judie Kean
Susan Tobin

Good Science  Hard Work  Creative Thinking N

orge Fennemore at
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1.0 Introduction

In Summer 1999, Chevron requested a complete retrospective analysis of soil and
groundwater data collected since 1990 at the Orlando site, located in Orange County,
Florida (Figure 1-1). In particular, there is interest in understanding the fate and transport
of site Constituents of Concern (COCs) since completion of the soil excavation in 1992,
and a need to understand the so1l/groundwater interactions to allow for eventual closure

and disposition of the property.

This document addresses these issues by providing an updated interpretation of the
historic data (Geomega 1999) augmented by three additional field investigations in
November 1999, April, June, and July 2000, and October 2000. The remaining issues
requiring resolution prior to redevelopment of the site are the efficacy of the monitored
natural attenuation remedy and the spatial stability of the residual constituents of concem

(COCs) at the site.

The body of site-specific information relied upon in preparing this interpretation is
summarized in Table 1-1.

This communication focuses on interpretation of the assembled data and analyses and the
identification of future activities. The site history and previous data are therefore
incorporated largely by reference, but a synopsis is provided in the following section.

1.1 Summary of Site History, Infrastructure, and Remediation
A detailed site history can be found in Geomega 1999. Key aspects of the history
pertinent to the present document include:

e Product loading was conducted at a loading dock adjacent to the railroad spur that
forms the southern boundary of the site (Figure 1-2).

e Liquid wastes were disposed of in unlined ponds in the northwestern quadrant of the
site (Figure 1-2). }

e Fourteen (14) monitoring wells (MW-A through MW-P, excluding MW-B and MW-
C) were installed in 1990 as part of the Contamination Assessment for the site (Figure
1-2). Samples from these monitoring wells were analyzed for volatile organic
compounds (VOCs), chlorinated pesticides, and metals in September 1990. Eight (8)
of the wells  MW-A, MW-D, MW-E, MW-F, MW-I, MW-J, MW-M, and MW-P)
were sampled and analyzed again in Fall 1991.

o Eight (8) additional monitoring wells (MW-1S, MW-1D, MW-2S, MW-2D, MW-3S,
MW-3D, MW-4S, and MW-4D) were installed-in Fall 1991 prior to soil excavation
activities (Figure 1-2). These monitoring wells were sampled once prior to the
excavation.

o In 1992, on-site soils were excavated to meet remedial goals of <50 mg/kg chlordane
in surface soils and <100 mg/kg chlordane in subsurface soils.

e Excavation activities caused the removal and/or closure of most of the monitoring
wells installed in 1990 and 1991, with the exceptions of MW-A, MW-D, MW-P,
MW-1S, MW-1D, MW-2S, MW-2D, MW-4S, and MW-4D. These remaining wells
were sampled and analyzed in April 1993.



.

Excavation and subsequent activities removed most of the infrastructure and
pavement covering >85% of site between 1992 and 1995.

In 1993, the monitoring network was expanded by adding 17 monitoring wells,
including replacements for MW-3S and MW-3D, and new locations MW-5S, MW-
5D, MW-6S, MW-6D, MW-7S, MW-7D, MW-8S, MW-8D, MW-9D, MW-10S,
MW-10D, MW-11, MW-12, MW-13, and MW-14 (Figure 1-2). All monitoring wells
except MW-14 are screened in the surficial aquifer (<30 feet below ground surface).
MW-14 is screened in the Floridan aquifer. These monitoring wells were first
sampled and analyzed in September 1993. A pump test conducted at MW-10D
indicated that the shallow and deep aquifers are not in immediate hydraulic
communication.

In 1995, monitoring well MW-13 was vandalized and rendered inoperable. Site
constituents had never been detected at this location so the monitoring well was not
replaced. ,

MW-15 was constructed in 1996, to provide an additional monitoring location
between MW-11 and MW-12.

Two additional monitoring wells (MW-16S and MW-16D) were installed to replace
MW-P in 1997 (Figure 1-2). MW-P was sampled for the final time in March 1997
while these wells were sampled for the first time in October 1997.

Monitoring well MW-17 was installed in 1998 and sampled for the first time in
October 1998.

1.2 Summary of Salient Previous Conclusions

Historic and current analytical water quality data show that the spatial extent of
groundwater COCs has not reached downgradient sentinel wells (i.e., MW-11, MW-
12, and MW-15).

Monitoring wells that currently detect COCs have detected COCs throughout their
histories. '

Water level fluctuations exert a significant influence on groundwater pesticide
detections.

The BHC isomer groundwater plume appears to be stable, though attenuation rates
are slow. _

There is no cosolvency effect between xylene and lindane contributing to
groundwater contamination.

The 1992 soil removal effectively met its remedial goals.

BTEX (benzene, toluene, ethylbenzene, and xylene) concentrations are in compliance

. with the applicable Federal and Florida State regulations.

Analytical laboratgry method detection limit issues involving elevated detection
limits and non-reproducible positive results have been observed at peripheral
monitoring wells. These analytical artifacts have been discarded from the site
interpretation.



2.0 Mass Attenuation Calculations

Accurate assessment of natural attenuation for the Chevron Orlando, Florida site depends
on examination of the temporal behavior of the total mass of all BHC isomers in the local
groundwater system. This is an appropriate method to examine the efficacy of natural
attenuation because:

¢ fluctuations in water levels make conversion of concentration data to mass data
necessary to interpret long-term temporal trends by removing the variability in the
concentration data due to fluctuating volumes of water (Geomega 1999);

e BHC isomerization necessitates that total BHC (XBHC) be considered (Geomega
2000) because reduction in the concentration of a specific isomer is not necessarily
indicative of attenuation, nor does lack of evident reduction in the concentration of a
specific isomer mean that attenuation is not occurring.

Demonstration of the efficacy of natural attenuation as an intermediate step in regulatory
compliance is necessary because site conditions will ultimately be required to meet
regulatory risk-based objectives. Hence, assessment of the efficacy of natural attenuation
is a necessary decision point along the ultimate compliance pathway.

Analyses of attenuation based on site wide BHC concentration data are confounded by
fluctuating water levels (Geomega 1999) because as water levels increase, BHC
concentrations decrease and vice versa (Figure 2-1). Therefore, a mass-based approach
to calculating BHC attenuation in groundwater was developed to obviate this problem.
Additionally, to address plume stability, the total mass across the site was integrated to
assess BHC behavior.

Attenuation of BHC isomers is most evident in groundwater concentration data obtained
from monitoring wells MW-10S and MW-10D where BHC concentgations at these
locations have decreased by ~70% since 1993 (Geomega 2000). The apparent
attenuation at MW-10 confirms that BHC concentrations are declining through natural
processes.

2.1 Total Mass Calculations

ZBHC masses were calculated for the site groundwater system by converting
concentration data to mass at each sampling location, and interpolating point-wise data to
calculate the mass in the entire system on an annual basis. -

2.1.1 Concentration to Mass Calculations _
Conversion from concentration to mass of XZBHC was performed using the following set
of calculations:

Step 1. Summation of BHC concentrations (ug/l) on an individual well basis and
individual sampling event basis (Table 2-1), i.e.,



ZBHC in MW-10S from 4/2000 = o-BHC in MW-10S from 4/2000
+ B-BHC in MW-10S from 4/2000
+y-BHC in MW-10S from 4/2000
+ 6-BHC in MW-10S from 4/2000

Monitoring wells MW-16S and MW-16D replaced monitoring well MW-P in 1997. Data
from these wells were interpreted as characteristic of the common location. Therefore,
ZBHC concentrations at this location through March 1997 are associated with MW-P
monitoring results. Beginning in October 1997, ZBHC concentrations are associated
with MW-16S and MW-16D monitoring results.

Step 2. Depth weighted-averaging of EBHC concentrations (ug/l) in shallow and deep
well pairs to obtain a representative concentration for the entire water column (Table 2-2;

Figure 2-2), i.e.

LMW—IOS z:B]{CTMW—IOS + LMW—IOD z:B[_IC‘MW-IOD

ZBHCMW—IO =

LMW—IOS + LMW—IOD

Lyww1o = Lawros + Lyw-100
Depth-weighted averaging begins to account for the total mass in the system by
recognizing that a consistent mass of dissolved BHC could manifest itself as higher

concentrations at lower water levels and lower concentrations at high water levels.

Step 3. The Spring and Fall depth weighted-average results are averaged together (Table
2-3),1e. '

Spring1999 Spring1999 Fall1999 Fall1999 i
_ LMW—lO ZBHC + LMW—IO z:BI-IC‘MW--IO :

1999 MW -10
z:B[-I(:MW—IO - LSpringl999 + LFaHl999
MW-10 MW -10

Annual averaging accounts for sorption/desorption reactions that take place in the system
during the annual groundwater elevation cycle.

Step 4. Interpolation between discrete sampling points to define mass across the entire

system was conducted using the kriging package in Surfer to interpolate values between
data measurement locations. The interpolations assign values to locations based on the

spatial characteristics of the measured data set and proximity to sample locations.

Kriging p__ar'ameters including variogram range, sill, and nugget, interpolation search
radius, and number of data points used per interpolation were calculated for input data.
Use of the automated kriging parameters resulted in interpolations that matched the data

at sample locations.



Step 5. The kriged data interpolation was used to determine the XBHC concentration in
each 50-foot by 50-foot segment of the site, extending from the southwestern corner of
the site to Lake Fairview in the northeast (Figure 1-2).

These concentration were converted to a mass by
M=CelLoeAeyp
where

M is the calculated mass,

C is the ZBHC concentration,

L is the height of the water table above a reference depth,
A is the area associated with each 50°x50’ segment, and

@ 1s the porosity of the soil.

For the Orlando site, L was taken to be the height of the water level above the basal
confining layer, located approximately 30 feet below the ground surface. A porosity
value (@) of 0.585 was used as this was the porosity value reported for site soils (Brown
& Caldwell 1992). While the selected porosity is inconsistent with typical values for this
type of sandy material (e.g., 0.3; Quantitative Hydrogeology, G. de Marsily, 1986 ), a
lower porosity would reduce the absolute mass but would not influence the overall trend
configuration.

The total mass for the entire system was calculated by summing the mass in the 50°x50’
segments (Table 2-4).

2.1.2 Results

Total mass concentrations plotted versus time from 1993 to the presént (Figure 2-3),
demonstrated a consistent reduction in total mass throughout that time period with the
exception of 1997 when the total mass increased compared to 1996, and 2000 when total
mass decreased only slightly compared to 1999. The 1997 and 2000 trend anomalies
were consistent with water level anomalies, when there is little difference between the
Spring and Fall sampling water levels (Figure 2-1).

Between 1993 and the present, the trend shows a 10% annual reduction (Figure 2-3) in
overall BHC mass in the holistic groundwater system. However, since the ROD was
issued in May 1996, the aggregate rate of annual decline has approximated 17% (Figure
2-3). In addition, aside from the 1997 and 2000 trend anomalies (24% increase and 1%
reduction, respectively), an average 1 7% annual mass reduction was observed during the

other years.

2.2 Spatial Distribution of BHC in Groundwater
A brief review of the spatiality of site measurements lends perspective to the holistic
attenuation assessment.



Following the Removal Action, a new system of monitoring wells was established
(Section 1.2; Figure 1-2) that have been sampled 16 times since 1993. Using these data,
ZBHC concentrations in 1993 through 2000 were contoured (Figures 2-4 through 2-10).

When viewed In series, the contour plots illustrate mass reduction beginning in the
vicinity of MW-10 and extending toward the remainder of the site (Figure 2-4 versus
Figure 2-10). This temporal evolution supports holistic attenuation of BHC’s but shows
that attenuation has been more pronounced on the southern portion of the site.

3.0 Summary

Total BHC mass in the groundwater system decreased by an average 10% per annum
between 1993 and 2000 and by approximately 17% from 1997 to present. Annual
reduction occurred at higher rates with the exceptions of 1997 and 2000 when water level
influences over-rode the general decreasing trend. Reductions in dissolved ZBHC
concentrations appear to be originate in the vicinity of MW-10 and appear to have
extended toward other areas of the site recently (Figures 2-4 through 2-10).
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Table 1-1. Referenced Reports

Contamination Assessmc_ent Report, Brown & Caldwell -~ December 1990;
Removal Action Plan, Brown & Caldwell — July 1991;

Removal Action Report, Brown & Caldwell — December 1992;

Remedial Investigation, TASK Environmental, PTI — November 1994;
Removal Action Report Amendment, TASK Environmental — July 1994;

Comprehensive Data Review & Hydrogeochemical Conceptualization of the Chevron
Orlando Site, Geomega — September 1999;

A Retrospective Analysis of the Post-Remedial Soil Condition at the Chevron Orlando
Site, Geomega — January 2000;

Plume Stability: A Computational Interpretation Using the Center of Mass Technique,
Geomega — February 2000;

An Evaluation of the Effect of Xylene on Putative Lindane Cosolvency in Chevron
Orlando, Florida Site Groundwater , Geomega — February 2000;

Fall 1999 Groundwater Sampling Report, Chevron Orlando, Florida Site, Geomega —
March 2000;

Lithologic Corroboration at the Orlando Site Using Cone-Penetrometry, Geomega —
August 2000; |

Spring 2000 Groundwater Sampling Report, Chevron Orlando, Florida Site, Geomega —
September 2000;

Shallow Soil Chlordane Data, Chevron Orlando, Florida Site (memo), Geomega
October, 2000.

Site Activity Reports, TASK Environmental — 1998 and 2000.
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Table 2-1. ZBHC and Saturated Thickness for Each Sampling Event

Well ID 4/93  9/93 4/95 10/95 2/96 5/96 9/96 12/96 3/97 10/97 3/98 10/98 3/99 11/99 4/00 10/00
MW-1D EIBHC 556 6.83 293 295 361 361 304 156 1.18 503 010 255 370 320 420 8.99
Thickness | 12.50 12.50 12.50 1250 12,50 12.50 12.50 12.50 12.50 1250 1250 12.50 1250 1250 1250 12.50

MW-1S  ZBHC 462 1473 613 632 733 653 599 318 443 1603 010 803 1153 162 563 7.19
Thickness | 7.50 7.44 6.73 875 7.05 670 750 674 627 663 828 746 605 788 678 6.72

MW-2D IBHC 010 190 073 0.10 056 044 033 010 0.10 028 067 027 070 305 090 0.69
Thickness | 1200 12.00 12.00 12.00 12.00 12.00 12.00 1200 12.00 12.00 12.00 12.00 1200 12.00 12.00 12.00

MW-2S IBHC 0.10 0.10 0.10 0.10 0.10 010 0.10 0.10 010 0.6 010 013 0.10 0.10 0.10 0.09
Thickness | 10.36  9.63 945 1341 1000 945 1083 981 9.02 940 1184 1060 863 1140 905 9.17

MW-3D :BHC NA 010 013 023 0.14 0.10 010 0.10 010 022 020 038 050 030 1.18 0.26
Thickness | NA 1250 1250 1250 1250 12.50 12.50 1250 1250 1250 12.50 12.50 1250 1250 1250 12.50

MW-3S EBHC NA 489 378 058 126 214 105 050 050 201 197 141 379 041 125 058
Thickness | NA 10.39 10.40 14.95 10.86 10.29 1213 10.75 957 10.04 13.04 11.67 937 1250 956 952

MW-4D IBHC 2413 2183 18.03 1553 533 13.03 1503 1095 4.93 16.03 018 1593 1583 3355 11.13 17.35
Thickness | 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 1200 12.00 12.00

MW-4S =BHC 12.03 27.73 59.20 12.80 31.55 56.03 36.00 26.35 30.80 71.00 1.00 44.50 49.85 13.70 42.05 52.80
Thickness | 10.01 941 9.06 1267 9.50 990 1028 928 857 889 11.60 10.21 823 1086 823 8.70

MW-5D £BHC NA 010 028 010 010 0.10 014 019 010 030 029 NA 055 010 049 0.09
Thickness | NA 1225 1225 1225 1225 1225 1225 1225 1225 1225 1225  NA 1225 1225 1225 1225

MW-58 EIBHC NA 010 0.10 010 0.10 0.10 0.10 0.10 010 010 010 NA 010 010 0.10 0.09
Thickness | NA 644 6.11 845 803 613 694 624 579 593 785 NA 552 731 597 597

MW-6D XBHC NA 010 010 0.10 010 0.10 010 0.10 0.10 010 010 NA 010 NA 019 0.09
Thickness | NA 1250 1250 1250 1250 1250 12.50 12.50 1250 12.50 12,50 NA 1250 NA 1250 1250

MW-6S EBHC NA 010 010 010 010 010 010 010 010 010 010 NA 010 NA 010 009
Thickness | NA 769 840 1068 851 7.73 822 758 724 728 853 NA 694 NA 7147 713

MW-7D XIBHC NA 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 012 010 NA 023 NA 010 NA
Thickness | NA 1250 1250 1250 1250 12.50 12.50 12.50 1250 1250 1250  NA 1250  NA 12.50 NA

MW-7S XIBHC NA 010 013 013 010 0.13 013 010 013 014 010 NA 010 NA 010 NA
Thickness | NA 1274 1226 16.33 1328 12.43 14.28 10.09 11.87 1241 1473  NA 11.88 NA 1200 NA

MW-8D TBHC NA 010 024 016 010 018 016 010 010 029 044 055 040 016 027 0.09
Thickness | NA 1225 1225 1225 1225 12.25 1225 1225 1225 1225 1225 1225 1225 1225 1225 1225

MW-8S EBHC NA 087 021 010 010 013 0.10 010 0.10 0.12 008 010 016 010 0.17 032
Thickness | NA 1099 1056 1529 11.15 1095 11.42 11.01 1007 1060 1345 1222 9.99 1292 10.10 10.39

NA= not analyzed
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Table 2-1 continued. BHC and Saturated Thickness for Each
Sampling Event

Well ID 4/93 9/93 4/95 10/95 2/96 5/96 9/96 12/96 3/97 10/97 3/98 10/98 3/99 11/99 4/00 10/00
MW-9D :£BHC NA 101 135 247 247 490 569 517 675 473 439 573 3.02 304 236 1.22
Thickness NA 2228 2203 2585 2255 2240 2348 2223 2136 2201 2445 2347 2130 2396 2161 2176
MW-10D ZBHC NA 2025 661 272 155 137 020 010 010 033 026 084 057 071 010 096
Thickness NA 1150 1150 11.50 11.50 11.50 11.50 11.50 11.50 1150 11.50 11.50 11.50 11.50 11.50 11.50
MW-10S IBHC NA 110.20 68.20 43.58 35.75 61.40 18.50 40.40 67.40 12.30 27.70 38.80 36.50 27.20 23.90 28.30
Thickness NA 846 808 1183 855 845 934 820 749 807 1041 944 729 996 7.71 802

MW-11 ZBHC NA 010 0.10 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 NA 0.10 NA 0.10 NA
Thickness NA 1278 12.41 1417 12.84 1272 13.58 12.75 1226 1255 13.84 NA 11.81 NA 12.25 NA

MW-12 £BHC NA 010 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 0.10 0.10 0.18 0.09
Thickness NA 1263 1240 1427 1266 12.48 13.47 1240 12.00 1217 1379 12.85 11.50 1329 1203 12.00

MW-15 £BHC NA NA NA NA 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.09
Thickness NA NA NA NA 11.12 1040 11.33 12.50 10.00 10.13 11.85 10.87 9.74 11.25 10.03 9.99
MW-16D £BHC NA NA NA NA NA NA NA NA NA 16.50 36.10 38.30 23.00 517 687 0.37
Thickness NA NA NA NA NA NA NA NA NA 11.00 11.00 11.00 11.00 11.00 11.00 11.00
MW-16S EBHC NA NA NA NA NA NA NA NA NA 3800 1052 1340 1490 3.74 2520 65.70
Thickness NA NA NA NA NA NA NA NA NA 742 920 820 685 860 731 744

MW-17 EBHC NA NA NA NA NA NA NA NA NA NA NA 2733 2380 393 2285 20.80
Thickness NA NA NA NA NA NA NA NA NA NA NA 1051 845 11.08 883 9.08

MW-A  IBHC 010 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 NA NA NA NA NA NA
Thickness | 879 826 7.87 1040 820 823 900 800 731 790 NA NA NA NA NA NA

MW-D ZBHC 0.10 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 NA 0.16 NA 0.10 NA
Thickness | 11.76 11.20 10.85 13.99 11.42 11.18 1265 11.35 10.22 8.89 13.25 NA 10.36 NA 10.36 NA

MW-P  IBHC 2460 3360 4230 2025 16.80 50.00 18.15 28.70 71.00 = NA NA NA  NA NA NA. NA
Thickness | 12.43 1198 1160 13.76 11.70 11.73 1237 11.69 11.23 NA NA NA NA NA NA NA

NA= not analyzed
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Table 2-2. Shallow and Deep Composite per Sampling Event

Well 4/93 9/93 4/95 10/95 2/96 5/96 9/96 12/96 3/97 10/97 3/98 10/98 3/99 11/99  4/00 10/00
MW-1  IBHC 520 977 404 434 495 462 414 213 226 884 010 460 625 258 470 836
Total Thickness 20 1994 1923 2125 1955 192 20 19.24 1877 19.13 20.78 19.96 1855 20.38 19.28 19.22

MW-2  3BHC 010 110 045 010 035 029 022 010 010 023 039 020 045 161 056 043
Total Thickness | 22.36 21.63 21.45 2541 22 2145 2283 2181 2102 214 2384 226 2063 234 21.05 21.17

MW-3  £BHC NA 227 178 042 066 102 057 028 027 102 110 088 191 036 121 040
Total Thickness NA 2289 229 2745 2336 2279 2463 2325 2207 2254 2554 2417 21.87 25 22.06 22.02

MW-4  sBHC 18.62 2442 3574 1413 16.91 3246 2470 1767 1571 3942 058 29.06 2967 2412 2371 3225
Total Thickness | 22.01 2141 21.06 2467 215 219 2228 2128 2057 2089 236 2221 2023 2286 2023 20.7

MW-5  IBHC NA 010 022 010 010 010 012 016 010 023 022 NA 041 010 036 0.09
Total Thickness NA 1869 1836 207 2028 1838 19.19 1849 18.04 1818 20.1 NA 17.77 1956 1822 1822

MW-6  SBHC NA 010 010 010 010 010 010 010 010 010 010 NA 010 NA 0.15 009
Total Thickness NA 2019 209 2318 2101 2023 2072 20.08 19.74 1978 2103 NA 1944 NA 19.67 19.63

MW-7  IBHC NA 010 011 011 010 0141 011 010 011 012 010 NA 016 NA 010 NA
Total Thickness NA 2524 2476 2883 2578 2493 2678 2259 2437 2491 2723 NA 2438 NA 245 NA

MW-8  £BHC NA 046 022 012 010 015 013 010 010 021 025 032 029 013 022 0.19
Total Thickness NA 2324 2281 2754 234 232 2367 2326 2232 2285 257 2447 2224 2517 2235 2264

MW-9  sBHC NA 101 135 247 247 490 569 517 675 473 439 573 302 304 236 122
Total Thickness NA 2228 22.03 2585 2255 224 2348 2223 2136 2201 2445 2347 213 23.96 2161 21.76
MW-10 $BHC NA 5838 32.03 2344 1613 2680 840 16.87 2664 527 1329 1795 1451 13.00 965 1219
Total Thickness NA 19.96 19.58 2333 20.05 1995 2084 19.7 1899 1957 2191 2094 1879 2146 1921 19.52

MW-11 BHC NA 010 010 010 010 010 010 010 010 010 010 NA 010 NA 010 NA
Total Thickness NA 1278 1241 1417 1284 1272 1358 1275 1226 1255 13.84  NA 11.81 NA 1225 NA

NA= not analyzed




Table 2-2 continued. Shallow and Deep Composite per Sampling Event

Well 4/93 9/93 4/95 10/95 2/96 5/96 9/96 12/96 3/97 10/97 3/98 10/98 3/99 11/93 4/00 10/00
MW-12 :BHC NA o010 010 0.t0 0.10 o010 010 0.10 0.10 0.10 0.10 0.10 010 0.10 0.18 0.09
Total Thickness NA 1263 124 1427 1266 1248 1347 124 12 1217 1379 1285 1156 1329 12.03 12.00
MW-15 £BHC NA NA NA NA 010 010 010 010 010 010 010 010 010 0.10 0.10 0.09
Total Thickness NA NA NA NA 1112 104 1133 125 10 10.13 1185 1087 974 1125 10.03 999
MW-16 £BHC NA NA NA NA NA NA NA NA NA 2516 2445 2767 1989 454 1419 26.73
Total Thickness NA NA NA NA NA NA NA NA NA 1842 202 192 1785 196 18.31 1844
MW-17 2BHC NA NA NA NA NA NA NA NA NA NA NA 2733 2380 393 22385 20.80
Total Thickness NA NA NA NA NA NA NA NA NA NA NA 1051 845 1108 883 9.08
MW-A  IBHC 010 0.10 040 0.10 010 0.10 0.10 0.10 0.10 0.10 NA NA NA NA NA NA
Total Thickness 879 826 787 104 82 823 9 8 7.3 79 NA NA NA NA NA NA
MW-D :BHC 0.10 o0.10 0.10 010 0410 010 0.10 0.10 0.10 0.10 0.10 NA  0.16 NA 0.10 NA
Total Thickness | 11.76 112 10.85 1399 1142 11.18 1265 1135 1022 8.89 13.25 NA 10.36 NA 10.36 NA
MW-P  IBHC 2460 33.60 4230 2025 16.80 50.00 18.15 28.70 71.00 NA NA NA NA NA NA NA
Total Thickness | 12.43 1198 116 1376 117 1173 1237 1169 11.23 NA NA NA  NA NA NA NA

NA= not analyzed




Table 2-3. ZBHC Annual Composite Values

Well-ID 1993 1995 1996 1997 1998 1999 2000
MW -1 7.52 4.18 3.94 5.560 2.45 4.57 6.54
MW-2 0.62 0.34 0.24 0.16 0.29 0.92 0.49
MW-3 2.27 1.29 0.64 0.64 0.98 1.27 0.81
MW-4 21.68 27.10 22.82 27.27 15.88 27.28 27.81
MW-5 0.10 0.17 0.12 0.17 0.22 0.27 0.22
MW-6 0.10 0.10 0.10 0.10 0.10 0.10 0.12
MwW-7 0.10 0.11 0.11 0.12 0.10 0.16 0.10
MW-8 0.46 0.19 0.12 0.15 0.29 0.22 0.21
MW-9 1.01 1.75 4.53 5.77 5.11 3.03 1.79
MW-10 58.38 28.56 17.25 16.21 15.71 13.82 10.90
MW-11 0.10 0.10 0.10 0.10 0.10 0.10 0.10
MW-12 0.10 0.10 0.10 0.10 0.10 0.10 0.13
MW-15 0.1 0.1 0.10 0.10 0.10 0.10 0.09
MW-16 NA NA NA 42.52 26.13 12.74 20.40
MW-17 NA NA NA NA 27.33 15.14 21.84
MW-A 0.10 0.10 0.10 0.1 0.1 0.1 0.10
MW-D 0.10 0.10 0.10 0.10 0.10 0.16 0.10
MW-P 29.18 30.24 28.53 NA NA NA NA

NA=not analyzed




Table 2-4. Mass of Total BHC in the Groundwater System

(mass in grams)

Total BHC
1993 1968
1995 1604
1996 1331
1997 1645
1998 1247
1999 976
2000 965
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Appendix A: Total BHC and Water Level Data

Well ID Date Total BHC (ug/l)*  Depth to Water (feet bgs) Saturated Thickness (feet) a-BHC (ug/l) f—-BHC (ug/l) y—BHC (ug/)y  5-BHC (ug/l)
MW-10D 09/01/1993 20.25 11.15 11.5 1.1 6.1 1.05 12
MW-10D 04/01/1995 6.61 11.53 11.5 0.55 4.6 0.87 0.59
MW-10D 10/01/1985 272 7.81 115 0.025 26 0.025 0.07
MW-10D 02/01/1996 1.55 9.95 115 0.15 1.2 0.09 0.11
MW-10D 05/01/1996 1.37 11.15 11.5 0.025 1.27 0.025 0.05
MW-10D 09/01/1996 0.2 10.27 11.5 0.05 0.05 0.05 0.05
MW-10D 12/01/1996 0.1 11.4 11.5 0.025 0.025 0.025 0.025
MW-10D 03/01/1997 0.1 12.11 11.5 0.025 0.025 0.025 0.025
MW-10D 10/01/1997 0.33 11.54 11.5 0.005 0.3 0.005 0.02
MW-10D 03/01/1998 0.255 9.4 115 0.025 0.19 0.015 0.025
MW-10D 10/01/1998 0.837 10.17 11.5 0.065 0.6 0.086 0.086
MW-10D 03/01/1999 0.57 11.34 11.5 0.15 0.12 0.15 0.15
MW-10D 11/01/1999 0.705 9.66 11.5 0.025 0.63 0.025 0.025
MW-10D 04/01/2000 0.1 11.95 11.5 0.025 0.025 0.025 0.025
MW-10D 10/01/2000 0.955 11.6 11.5 0.02 0.84 0.025 0.07
MW-10S 09/01/1993 110.2 10.04 8.46 2 70 1.2 37
MW-10S 04/01/1995 68.2 10.42 8.08 3.6 47 1.6 16
MW-10S 10/01/1995 43.58 6.67 11.83 2.6 28 0.98 12
MW-10S 02/01/1996 35.75 9.95 8.55 4.5 18 3.75 9.5
MW-10S 05/01/1996 614 10.05 8.45 6.8 32 6.6 16
MW-10S 09/01/1996 18.5 9.16 9.34 2.1 75 19 7
MW-10S 12/01/1996 404 10.3 8.2 4.7 23 3.4 9.3
MW-10S 03/01/1997 67.4 11.01 7.49 57 46 3.7 12
MW-10S8 10/01/1997 12.3 10.43 8.07 0.8 8 0.5 3
MW-10S 03/01/1998 27.7 8.09 10.41 2.05 18 1.1 6.55
MW-10S 10/01/1998 38.8 9.06 9.44 3.5 24 2.3 9
MW-10S 03/01/1999 36.5 11.21 7.29 27 23 1.8 9
MW-10S 11/01/1999 27.2 8.54 9.96 1 21 0.5 47
MW-10S 04/01/2000 23.9 10.79 7.71 2.4 15 1.8 47
MW-10S 10/01/2000 28.3 10.48 8.02 1.8 19 1.1 6.4
MW-11 09/01/1993 0.1 7.22 12.78 0.025 0.025 0.025 0.025
MW-11 04/01/1995 0.1 7.59 12.41 0.025 0.025 0.025 0.025
MW-11 10/01/1995 0.1 5.83 14.17 0.025 0.025 0.025 0.025
MW-11 02/01/1996 0.1 7.186 12.84 0.025 0.025 0.025 0.025
MW-11 05/01/1996 0.1 7.28 12.72 0.025 0.025 0.025 0.025
MW-11 09/01/1996 0.1 6.42 13.58 0.025 0.025 0.025 0.025
MW-11 12/01/1996 0.1 7.25 12.75 0.025 0.025 0.025 0.025
MW-11 03/01/1997 0.1 7.74 12.26 0.025 0.025 0.025 0.025
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Appendix A. Total BHC and Water Level Data

Well ID Date Total BHC (ug/l)*  Depth to Water (feet bgs) Saturated Thickness (feet) a-BHC (ug/l) B-BHC (ug/l) y-BHC (ug/l)  8-BHC (ug/l)
MW-11 10/01/1997 0.1 7.45 12.55 0.025 0.025 0.025 0.025
MW-11 03/01/1998 0.1 6.16 13.84 0.025 0.025 0.025 0.025
MW-11 03/01/1999 0.1 8.19 11.81 0.025 0.025 0.025 0.025
MW-11 04/01/2000 0.1 7.75 12.25 0.025 0.025 0.025 0.025
MW-12 09/01/1993 0.1 7.37 12.63 0.025 0.025 0.025 0.025
MW-12 04/01/1995 0.1 7.6 12.4 0.025 0.025 0.025 0.025
MW-12 10/01/1995 0.1 5.73 14.27 0.025 0.025 0.025 0.025
MW-12 02/01/1996 0.1 7.34 12.66 0.025 0.025 0.025 0.025
MW-12 05/01/1996 0.1 7.52 12.48 0.025 0.025 0.025 0.025
MW-12 09/01/1996 0.1 6.53 13.47 0.025 0.025 0.025 0.025
MwW-12 12/01/1996 0.1 7.6 124 0.025 0.025 0.025 0.025
MW-12 03/01/1997 0.1 8 12 0.025 0.025 0.025 0.025
MW-12 10/01/1997 0.1 7.83 12.17 0.025 0.025 0.025 0.025
MW-12 03/01/1998 0.1 6.21 13.79 0.025 0.025 0.025 0.025
MW-12 10/01/1998 0.1 7.15 12.85 0.025 0.025 0.025 0.025
MW-12 03/01/1999 0.1 8.5 115 0.025 0.025 0.025 0.025
MW-12 11/01/1999 0.1 6.71 13.29 0.025 0.025 0.025 0.025
MW-12 04/01/2000 0.175 7.97 12.03 0.025 0.025 0.025 0.1
MW-12 10/01/2000 0.085 8 12 0.02 0.025 0.025 | 0.015
MW-15 02/01/1986 0.1 8.88 11.12 0.025 0.025 0.025 0.025
MW-15 05/01/1996 0.1 9.6 10.4 0.025 0.025 0.025 0.025
MW.-15 09/01/1996 0.1 8.67 11.33 0.025 0.025 0.025 0.025
MW-15 12/01/1996 0.1 7.5 12.5 0.025 0.025 0.025 0.025
MW-15 03/01/1997 0.1 10 10 0.025 0.025 0.025 0.025
MW-15 10/01/1997 0.1 9.87 10.13 0.025 0.025 0.025 0.025
MW-15 03/01/1998 0.1 8.15 11.85 0.025 0.025 0.025 0.025
MW-15 10/01/1998 0.1 9.13 10.87 0.025 0.025 0.025 0.025
MW-15 03/01/1999 0.1 10.26 974 0.025 0.025 0.025 0.025
MW-15 11/01/1999 0.1 8.75 11.25 0.025 0.025 0.025 0.025
MW-15 04/01/2000 0.1 9.97 10.03 0.025 0.025 0.025 0.025
MW-15 10/01/2000 0.085 10.01 9.99 0.02 0.025 0.025 0.015
MW-16D 10/01/1997 16.5 13.05 11 1 10 0.5 5
MW-16D 03/01/1998 36.1 11.4 11 5.2 17 5.6 8.3
MW-16D 10/01/1998 38.3 12.4 11 4.5 21 45 8.3
MW-16D 03/01/1999 23 13.8 11 1.75 14 1.15 6.1
MW-16D 11/01/1999 5.17 12.05 11 0.25 4.1 0.25 0.57
MW-16D 04/01/2000 6.87 13.26 11 0.74 4.4 0.63 1.1
MW-16D 10/01/2000 0.37 13 11 0.02 0.31 0.025 0.015
MW-16S 10/01/1997 38 13.58 7.42 5 20 5 8
MW-16S 03/01/1998 10.52 11.8 9.2 0.84 6.7 0.88 2.1
MW-16S 10/01/1998 13.4 12.8 8.2 1 8.3 1.3 2.8
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Appendix A: Total BHC and Water Level Data

Well ID Date Total BHC (ug/l)*  Depth to Water (feet bgs) Saturated Thickness (feet)  «-BHC (ug/l) B-BHC (ug/l) y-BHC (ug/l)  8-BHC (ug/l)
MW-16S 03/01/1999 14.9 14.15 6.85 4.1 1.7 2.8 6.3
MW-16S 11/01/1999 3.74 12.4 8.6 0.025 3.2 0.025 0.49
MW-16S 04/01/2000 25.2 13.69 7.31 1.9 17 19 4.4
MW-16S 10/01/2000 65.7 13.56 7.44 8.9 36 7.8 13
MW-17 10/01/1998 27.325 9.49 10.51 8 0.025 4.3 15
MW-17 03/01/1999 23.8 11.55 8.45 5.6 53 1.9 11
MW-17 11/01/1999 3.93 8.92 11.08 0.68 1.3 0.25 1.7
MW-17 04/01/2000 22.85 11.17 8.83 59 4.75 2.35 9.85
MW-17 10/01/2000 20.8 10.92 9.08 5.5 44 1.4 9.5
MW-1D 10/01/1991 1.525 9.75 125 0.5 0.5 0.025 0.5
MW-1D 04/01/1993 5.555 9.78 125 2.2 0.93 0.025 24
MW-1D 09/01/1993 6.825 10.05 125 2 1.5 0.025 33
MW-1D 04/01/1995 2925 10.87 12.5 0.77 0.53 0.025 1.6
MW-1D 10/01/1995 2.95 8.84 125 1 0.025 0.025 1.9
MW-1D 02/01/1996 3.605 10.4 12.5 0.96 0.92 0.025 1.7
MW-1D 05/01/1996 3.605 10.24 125 0.8 0.88 0.025 1.9
MW-1D 09/01/1996 3.035 10 12.5 0.59 0.92 0.025 1.5
MW-1D 12/01/1996 1.56 10.66 12.5 0.92 0.59 0.025 0.025
MW-1D 03/01/1997 1.175 11.24 12.5 1.1 0.025 0.025 0.025
MW-1D 10/01/1997 5.025 10.89 12.5 1 1 0.025 3
MW-1D 03/01/1998 0.1 9.2 12.5 0.025 0.025 0.025 0.025
MW-1D 10/01/1998 2.55 10.09 12.5 1.2 0.025 0.025 1.3
MW-1D 03/01/1999 3.695 11.34 12.5 0.87 1.1 0.025 1.7
MW-1D 11/01/1999 3.195 9.55 125 0.82 1.1 0.025 1.25
MW-1D 04/01/2000 4.2025 10.8 125 1.075 1.85 0.0775 1.2
MW-1D 10/01/2000 8.99 10.85 125 1.7 3.7 0.19 34
MW-1S 10/01/1991 1.655 9.83 7.67 0.26 0.4 0.025 0.97
MW-18 04/01/1993 4.615 10 7.5 0.92 0.77 0.025 29
MW-1S 09/01/1993 14.725 10.06 7.44 5 2 0.025 7.7
MW-1S 04/01/1995 6.125 10.77 6.73 2.5 1.3 0.025 23
MW-1S 10/01/1995 6.315 8.75 8.75 1.9 0.89 0.025 3.5
MW-1S 02/01/1996 7.325 10.45 7.05 1.4 14 0.025 45
MW-1S 05/01/1996 6.525 10.8 6.7 : 1.7 1.4 0.025 34
MW-1S 09/01/1996 5.985 10 75 1.4 0.76 0.025 38
MW-18 12/01/1996 3.175 10.76 6.74 3.1 0.025 0.025 0.025
MW-1S 03/01/1997 4.425 11.23 6.27 3.9 0.25 0.025 0.25
MW-1S 10/01/1997 16.025 10.87 6.63 4 2 0.025 10
MW-1S 03/01/1998 0.1 9.22 8.28 0.025 0.025 0.025 0.025
MW-1S 10/01/1998 8.025 10.04 7.46 1.8 0.2 0.025 6
MW-1S 03/01/1999 11.525 11.45 6.05 2.5 25 0.025 6.5
MW-1S 11/01/1999 1.615 9.62 7.88 0.26 0.48 0.025 0.85
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Appendix A: Total BHC and Water Leve! Data

Well 1D Date Total BHC (ug/l)*  Depth to Water (feet bgs) Saturated Thickness (feet) «-BHC (ug/l) f$-BHC (ug/l) y-BHC (ug/l)  8-BHC (ug/l)
MW-1S 04/01/2000 5.625 10.72 6.78 1.4 1.7 0.125 24
MW-1S 10/01/2000 7.19 10.78 6.72 0.84 1.1 0.25 5
MW-2D 10/01/1991 1.205 6 12 0.68 0.25 0.025 0.25
MW-2D 04/01/1993 0.1 6.61 12 0.025 0.025 0.025 0.025
MW-20 09/01/1993 1.895 7.31 12 0.26 14 0.025 0.21
MW-2D 04/01/1995 0.725 7.68 12 0.125 0.45 0.025 0.125
MW-2D 10/01/1995 0.1 3.7 12 0.025 0.025 0.025 0.025
MW-2D 02/01/1996 0.555 71 12 0.11 0.23 0.025 0.19
MW-2D 05/01/1996 0.44 7.62 12 0.025 0.24 0.025 0.15
MW-2D 09/01/1996 0.33 6.3 12 0.025 0.18 0.025 0.1
Mw-2D 12/01/1996 0.1 7.28 12 0.025 0.025 0.025 0.025
MW-2D 03/01/1997 0.1 8.16 12 0.025 0.025 0.025 0.025
MW-2D 10/01/1997 0.28 7.8 12 0.05 0.2 0.025 0.005
MW-2D 03/01/1998 0.67 5.27 12 0.18 0.44 0.025 0.025
MW-2D 10/01/1998 0.274 6.5 12 0.125 0.025 0.025 0.099
MW-2D 03/01/1999 0.695 8.45 12 0.13 0.36 0.025 0.18
MW-2D 11/01/1999 3.05 5.69 12 1.3 04 1.3 0.05
MW-2D 04/01/2000 0.9 8.01 12 0.44 0.41 0.025 0.025
MW-2D 10/01/2000 0.685 8 12 0.62 0.025 0.025 0.015
MwW-2S 10/01/1991 0.1 59 11.1 0.025 0.025 0.025 0.025
MW-2S 04/01/1993 0.1 6.64 10.36 0.025 0.025 0.025 0.025
MW-2S 09/01/1993 0.1 7.37 9.63 0.025 0.025 0.025 0.025
MW-2S 04/01/1995 0.1 7.55 9.45 0.025 0.025 0.025 0.025
MwW-2S 10/01/1995 0.1 3.59 13.41 0.025 0.025 0.025 0.025
MwW-2S 02/01/1996 0.1 7 10 0.025 0.025 0.025 0.025
MW-2S 05/01/1996 0.1 7.55 9.45 0.025 0.025 0.025 0.025
MW-2S 09/01/1996 0.1 6.17 10.83 0.025 0.025 0.025 0.025
MW-28 12/01/1996 0.1 7.19 9.81 0.025 0.025 0.025 0.025
MW-2S 03/01/1997 0.1 7.98 . 9.02 0.025 0.025 0.025 0.025
MW-2S 10/01/1997 0.155 7.6 9.4 0.02 0.07 0.025 0.04
MW-2S 03/01/1998 0.1 5.16 11.84 0.025 0.025 0.025 0.025
MW-2S 10/01/1998 0.125 6.4 10.6 0.025 0.05 0.025 0.025
MW.-2S 03/01/1999 0.1 8.37 8.63 0.025 0.025 0.025 0.025
MW-28 11/01/1999 0.1 5.6 11.4 0.025 0.025 0.025 0.025
MW-2S 04/01/2000 0.1 7.95 9.05 0.025 0.025 0.025 0.025
MwW-2S 10/01/2000 0.085 7.83 9.17 0.02 0.025 0.025 0.015
MW-3D 10/01/1991 0.3 4.94 12.5 0.125 0.125 0.025 0.025
MW-3D 09/01/1993 0.1 8.43 12.5 0.025 0.025 0.025 0.025
Mw-3D 04/01/1995 0.125 8.7 12.5 0.025 0.05 0.025 0.025
MW-3D 10/01/1995 0.225 4.94 125 0.05 0.07 0.025 0.08
MW-3D 02/01/1996 0.135 8.55 12.5 0.06 0.025 0.025 0.025
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Well 1D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-3D
MW-35
MW-3S8
MW-38
MW-3S
MW-3S
MW-3S
MW-3S
MW-38
MW-3S
MW-35
MW-3S
MW-35
MW-3S
MW-3S
MW-3S
MW-3S
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D
MW-4D

Date
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
10/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
10/01/1991
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
10/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
10/01/1991
04/01/1993
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
10/01/1998
03/01/1999

Total BHC (ug/)*
0.1
0.1
0.1
0.1
0.22

0.202
0.38
0.495
0.3
1.18
0.26
0.835
4.885
3.775
0.58
1.255
214
1.05
0.5
0.5
2.005
1.97
1.41
3.79
0.41
1.245
0.58
21.125
24.125
21.825
18.025
15.525
5.325
13.025
15.025
10.95
4.925
16.025
0.175
15.925
15.825

Appendix A: Total BHC and Water Level Data

Depth to Water (feet bgs)
9.08
7.49
8.78
9.54
9.28
6.69
7.79

10
7.05
973

9.6
4.78
9.11

9.1
4.55
8.64
9.21
7.37
8.75
9.93
9.46
6.46
7.83
10.13

7
9.94
9.98
8.61
9.01
10.04

9.9
6.59
11.73
10.85
9.24
10.23
10.9
10.37
7.94
9.21
11.23

Saturated Thickness (feet)
12.5
125
125
125
12.5
12.5
12.5
12.5
12.5
12.5
12.5
14.72
10.39
10.4
14.95
10.86
10.29
12.13
10.75
9.57
10.04
13.04
11.67
9.37
12.5
9.56
9.52
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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a-BHC {ug/)
0.025
0.025
0.025
0.025
0.09
0.076
0.14
0.13
0.11
0.46
0.08
0.075
0.955
0.605
0.24
0.43
0.485
0.52
0.125
0.125
Q6
0.46
0.39
0.35
0.17
0.35
0.37
3.2
5.7
5.3
4.5
28
1.3
2.5
34
6.2
4.4
4
0.05
3.1
4.1

B-BHC (ugh)
0.025
0.025
0.025
0.025

0.1
0.076
0.19
0.13
0.14
0.125
0.14
0.61
3.1
2.1
0.05
0.45
0.94
0.025
0.125
0.125
0.8
0.89
0.74
0.99
0.14
0.68
0.025
4.9
2.4
3.5
3.5
5.6
1.1
4.1
45
47
0.25
2
0.05
36
3.1

y-BHC (ug/)
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.125
0.025
0.075
0.025
0.125
0.05
0.025
0.025
0.025
0.125
0.125
0.005
0.09
0.02
0.25
0.05
0.025
0.17
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

5-BHC (ug/t)
0.025
0.025
0.025
0.025
0.005
0.025
0.025
0.21
0.025
0.47
0.015
0.075
0.805
0.945
0.24
0.35
0.69
0.48
0.125
0.125
06
0.53
0.26
2.2
0.05
0.19
0.015
13
16
13
10
71
29
6.4
71
0.025
0.25
10
0.05
9.2
8.6




Well 1D
MW-4D
MW-4D
MW-4D
MW-4S
MW-4S
MW-4S
MW-4S
MW-45
MW-4S
MW-4S5
MW-4S
MW-4S
MW-45
MW-45
MW-4S
MW-4S
MW-4S
MW-4S
MW-4S5
MW-4S
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-5D
MW-58
MW-5S5
MW-55
MW-55
MW-58
MW-55
MW-58

Date
11/01/1999
04/01/2000
10/01/2000
10/01/1991
04/01/1993
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
10/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
09/01/1933
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996

Total BHC (ugh)*
33.55
11.125
17.35
8.825
12.025
27.725
59.2
12.8
31.55
56.025
36
26.35
308
71
1
445
49.85
13.695
42.05
52.8
0.1
0.28
0.1
0.1
0.1
0.135
0.185
0.1
0.295
0.29
0.545
0.1
0.485
0.085
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Appendix A: Total BHC and Water Level Data

Depth to Water (feet bgs)
8.46
11.23
10.38
9.12
9.99
10.59
10.94
7.33
10.5
10.1
9.72
10.72
11.43
11.11
8.4
9.79
11.77
9.14
11.77
11.3
10.54
10.83
8.55
10.39
10.83
9.97
10.72
11.19
11.05
9.17
11.45
9.59
10.97
1"
10.81
11.14
8.8
9.22
11.12
10.31
11.01

Saturated Thickness (feet)
12
12
12

10.88
10.01
9.41
9.06
12.67
9.5
9.9
10.28
9.28
8.57
8.89
11.6
10.21
8.23
10.86
8.23
8.7
12.25
12.25
12.25
12.25
1225
12.25
12.25
12.25
12.25
12.25
12.25
12.25
12.25
12.25
6.44
6.11
8.45
8.03
6.13
6.94
6.24
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«-BHC (ug/)
8.4
3.45
4.4
1.3
45
9.2
19
8.7
12
19
10
17
8.3
20
0.25
10
15
3.75
9.1
9.05
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.02
0.05
0.15
0.025
0.11
0.02
0.025
0.025
0.025
0.025
0.025
0.025
0.025

B-BHC (ug/)
11

3.15
3.3
1.6
1.7
3.5
8.7
3.6
43
11
10
9.3
0.25
10
0.25
14
7.6
2.9
8.7
11
0.025
0.15
0.025
0.025
0.025
0.06
0.11
0.025
0.2
0.19
0.16
0.025
0.22
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

y-BHC (ug/)
0.15
0.025
0.25
0.025
0.025
0.025
0.5
0.25
0.25
0.025
1
0.025
0.25
1
0.25
0.5
1.25
0.295
0.25
0.25
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

5-BHC (ug/l)
14
4.5
9.4
5.9
58
15
31
0.25
15
26
15
0.025
22
40
0.25
20
26
6.75
24
325
0.025
0.08
0.025
0.025
0.025
0.025
0.025
0.025
0.05
0.025
0.21
0.025
0.13
0.015
0.025
0.025
0.025
0.025
0.025
0.025
0.025



Appendix A: Total BHC and Water Level Data

Well ID Date Total BHC (ug/l)*  Depth to Water (feet bgs) Saturated Thickness (feet) «-BHC (ug/l) B-BHC (ug/l) y-BHC (ug/l)  8~-BHC (ug/l)
MW-58 03/01/1997 0.1 11.46 5.79 0.025 0.025 0.025 0.025
MW-58 10/01/1997 0.1 11.32 5.93 0.025 0.025 0.025 0.025
MW-5S 03/01/1998 0.1 9.4 7.85 0.025 0.025 0.025 0.025
MW-5S 03/01/1999 0.1 11.73 5.52 0.025 0.025 0.025 0.025
MW-58 11/01/1999 0.1 9.94 7.31 0.025 0.025 0.025 0.025
MW-58 04/01/2000 0.1 11.28 5.97 0.025 0.025 0.025 0.025
MW-5S 10/01/2000 0.085 11.28 5.97 0.02 0.025 0.025 0.015
MW-6D 09/01/1993 0.1 9.67 12.5 0.025 0.025 0.025 0.025
MW-6D 04/01/1995 0.1 9.95 12.5 0.025 0.025 0.025 0.025
MW-6D 10/01/1995 0.1 8.03 12.5 0.025 0.025 0.025 0.025
MW-6D 02/01/1996 0.1 9.05 12.5 0.025 0.025 0.025 0.025
MW-60D 05/01/1996 0.1 9.86 125 0.025 0.025 0.025 0.025
MW-6D 09/01/1996 0.1 9.18 12.5 0.025 0.025 0.025 0.025
MW-6D 12/01/1996 0.1 9.85 12.5 0.025 0.025 0.025 0.025
MW-6D 03/01/1997 0.1 10.25 12.5 0.025 0.025 0.025 0.025
MW-6D 10/01/1997 0.1 10.17 12.5 0.025 0.025 0.025 0.025
MW-6D 03/01/1998 0.1 8.76 12.5 0.025 0.025 0.025 0.025
MW-6D 03/01/1999 0.1 10.6 125 0.025 0.025 0.025 0.025
MW-6D 04/01/2000 0.185 10.28 125 0.11 0.025 0.025 0.025
MW-6D 10/01/2000 0.085 10.32 12.5 0.02 0.025 0.025 0.015
MW-6S 09/01/1993 0.1 9.81 7.69 0.025 0.025 0.025 0.025
MW-6S 04/01/1995 0.1 . 9.1 8.4 0.025 0.025 0.025 0.025
MW-6S 10/01/1995 0.1 6.82 10.68 0.025 0.025 0.025 0.025
MW-6S 02/01/1996 0.1 8.99 8.51 0.025 0.025 0.025 0.025
MW-6S 05/01/1996 0.1 9.77 7.73 0.025 0.025 0.025 0.025
MW-6S 09/01/1996 0.1 9.28 8.22 0.025 0.025 0.025 0.025
MW-6S 12/01/1996 0.1 9.92 7.58 0.025 0.025 0.025 0.025
MW-6S 03/01/1997 0.1 10.26 7.24 0.025 0.025 0.025 0.025
MW-6S 10/01/1997 0.1 10.22 7.28 0.025 0.025 0.025 0.025
MW-6S 03/01/1998 0.1 8.97 8.53 0.025 0.025 0.025 0.025
MW-6S 03/01/1999 0.1 10.56 6.94 0.025 0.025 0.025 0.025
MW-6S 04/01/2000 0.1 10.33 7.17 0.025 0.025 0.025 0.025
MW-6S 10/01/2000 0.085 10.37 7.13 0.02 0.025 0.025 0.015
MW-7D 09/01/1993 0.1 6.48 12.5 : 0.025 0.025 0.025 0.025
MW-7D 04/01/1995 0.1 6.85 12.5 0.025 0.025 0.025 0.025
MW-7D 10/01/1995 0.1 28 125 0.025 0.025 0.025 0.025
MW-7D 02/01/1996 0.1 6.2 12.5 0.025 0.025 0.025 0.025
MW-7D 05/01/1996 0.1 6.64 12.5 0.025 0.025 0.025 0.025
MW-7D 09/01/1996 0.1 4.95 12.5 0.025 0.025 0.025 0.025
MW-7D 12/01/1996 0.1 9.1 12.5 0.025 0.025 0.025 0.025
MW-7D 03/01/1997 0.1 7.46 12.5 0.025 0.025 0.025 0.025
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Appendix A: Total BHC and Water Level Data

Wwell 1D Date Total BHC (ug/t)  Depth to Water (feet bgs) Saturated Thickness (feet) a-BHC (ugfl) 3~-BHC (ug/) y—BHC (ug/ly  §-BHC (ug/)
MW-7D 10/01/1997 0.115 9.45 125 0.025 0.04 0.025 0.025
MW-7D 03/01/1998 0.1 6.85 12.5 0.025 0.025 0.025 0.025
MW-7D 03/01/1999 0.225 9.85 12.5 0.025 0.15 0.025 0.025
MW-7D 04/01/2000 0.1 9.8 12.5 0.025 0.025 0.025 0.025
MW-7S 09/01/1993 0.1 6.76 12.74 0.025 0.025 0.025 0.025
MW-7S 04/01/1995 0.125 7.24 12.26 0.025 0.05 0.025 0.025
MW-7S 10/01/1995 0.125 3.17 16.33 0.025 0.05 0.025 0.025
MW-7S 02/01/1996 - 01 6.22 13.28 0.025 0.025 0.025 0.025
MW-7S 05/01/1996 0.125 7.07 12.43 0.025 0.05 0.025 0.025
MW-7S 09/01/1996 0.125 5.22 14.28 0.025 0.05 0.025 0.025
MW-7S 12/01/1996 0.1 9.41 10.09 0.025 0.025 0.025 0.025
MW-7S 03/01/1997 0.125 7.63 11.87 0.025 0.05 0.025 0.025
MW-7S 10/01/1997 0.135 7.09 12.41 0.025 0.06 0.025 0.025
MW-7S 03/01/1998 0.1 4.77 14.73 0.025 0.025 0.025 0.025
MW-7S 03/01/1999 0.1 7.62 11.88 0.025 0.025 0.025 0.025
MW-7S 04/01/2000 0.1 7.5 12 0.025 0.025 0.025 0.025
MW-8D 09/01/1993 0.1 9.24 12.25 0.025 0.025 0.025 0.025
MW-8D 04/01/1995 0.235 9.58 12.25 0.16 0.025 0.025 0.025
MW-8D 10/01/1995 0.155 4.73 12.25 0.08 0.025 0.025 0.025
MW-8D 02/01/1996 0.1 8.99 12.25 0.025 0.025 0.025 0.025
MW-8D 05/01/19396 0.18 9.2 12.25 0.07 0.06 0.025 0.025
MW-8D 09/01/1996 0.16 6.94 12.25 0.06 0.05 0.025 0.025
MW-8D 12/01/1996 0.1 9.24 12.25 0.025 0.025 0.025 0.025
MW-8D 03/01/1997 0.1 10.2 12.25 0.025 0.025 0.025 0.025
MW-8D 10/01/1997 0.285 9.53 12.25 0.2 0.04 0.025 0.02
MW-8D 03/01/1998 0.435 6.9 12.25 0.36 0.025 0.025 0.025
MW-8D 10/01/1998 0.547 7.96 12.25 0.41 0.025 0.025 0.087
MW-8D 03/01/1999 0.395 10.28 12.25 0.19 0.08 0.025 01
MW-8D 11/01/1999 0.16 7.41 12.25 0.05 0.06 0.025 0.025
MW-8D 04/01/2000 0.27 10.05 12.25 0.15 0.07 0.025 0.025
MW-8D 10/01/2000 0.085 9.95 12.25 0.02 0.025 0.025 0.015
MW-8S 09/01/1993 0.865 8.26 10.99 0.14 0.61 0.025 0.09
MW-8S 04/01/1995 0.21 8.69 10.56 0.05 0.025 0.025 0.1
MW-8S 10/01/1995 0.1 3.96 15.29 0.025 0.025 0.025 0.025
MW-8S 02/01/1996 0.1 8.1 11.15 0.025 0.025 0.025 0.025
MW-8S 05/01/1996 0.125 8.3 10.95 0.025 0.025 0.025 0.05
MW-8S 09/01/1996 0.1 7.83 11.42 0.025 0.025 0.025 0.025
MW-8S 12/01/1996 0.1 8.24 11.01 0.025 0.025 0.025 0.025
MW-8S 03/01/1997 0.1 9.18 10.07 0.025 0.025 0.025 0.025
MW-8S 10/01/1997 0.12 8.65 10.6 0.03 0.04 0.03 0.02
MW-8S 03/01/1998 0.08 5.8 13.45 0.025 0.025 0.005 0.025
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Well 1D
MW-8S
MW-8S
MW-8S
MwW-8S
MW-8S
MW-8D
MW-8D
MwW-8D
MW-9D
MW-9D
MW-8D
MW-8D
MW-9D
MW-8D
MW-9D
MW-9D
MW-3D
Mw-8D
MW-8D
MW-9D
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-A
MW-D
MW-D
MW-D
MW-D
MW-D
MW-D
MW-D
MW-D
MW-D

Date
10/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
03/01/1998
10/01/1998
03/01/1999
11/01/1999
04/01/2000
10/01/2000
10/01/1990
10/01/1991
04/01/1993
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997
10/01/1997
10/01/1990
10/01/1991
04/01/1993
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996

Total BHC (ug/y*
0.095
0.16
0.1
0.165
0.315
1.005
1.345
2.465
2.465
4.895
5.685
517
6.75
4725
4.389
5.73
3.02
3.04
2.355
1.215
0.02
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Appendix A: Total BHC and Water Level Data

Depth to Water (feet bgs)
7.03
9.26
6.33
9.15
8.86
8.72
8.97
5.15
8.45
8.6
7.52
8.77
9.64
8.99
6.55
7.53
9.7
7.04
9.39
9.24
11.18
10.67
11.21
11.74
12.13
9.6
11.8
11.77

1
12
12.69
121
7.5
6.63
8.24
8.8
9.15
6.01
8.58
8.82
7.35

Saturated Thickness (feet)
12.22
9.99
12.92
101
10.39
22.28
2203
25.85
22.55
224
23.48
22.23
21.36
22.01
24.45
23.47
21.3
23.96
21.61
21.76
8.82
9.33
8.79
8.26
7.87
10.4

8.2
8.23
9
8
7.31
7.9
125
13.37
11.76
1.2
10.85
13.99
11.42
11.18
12.65
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a-BHC (ugl)
0.025
0.02
0.025
0.09
0.02
0.25
0.225
0.27
0.31
0.57
0.46
0.655
0.25
0.9
0.47
1.2
04
0.28
0.56
0.08
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

B~BHC (ug/l)
0.025
0.025
0.025
0.025
0.22
0.32
0.76

1.3
1.5
3.1
3.6
3.7
6
3
3.3
K4
2
2.3
1
0.31
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

y-BHC (ug/l)
0.02
0.025
0.025
0.025
0.06
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.25
0.025
0.019
0.02
0.05
0.15
0.125
0.025
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

3-BHC (ug/)
0.025
0.09
0.025
0.025
0.015
0.41
0.335
0.87
0.63
1.2
1.6
0.79
0.25
08
0.6
0.81
0.57
0.31
0.67
0.8
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.005
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025



Well ID

MW-D
MW-D
MW-D
MW-D
MW-D
MW-D
MW-E
MW-E
MW-E
MW-F
MW-F
MW-G
MW-H
MW-|
MW-I
MW-I
MW-J
MW-J
MW-J
MW-K
MW-K
MW-L
MW-L
MW-M
MW-M
MW-M
MW-N
MW-N
MW-O
MW-P
MW-P
MW-P
MW-P
MwW-P
MW-P
MwW-P
MW-P
MW-P
MW-P
MW-P

Date

12/01/1996
03/01/1997
10/01/1997
03/01/1998
03/01/1999
04/01/2000
10/01/1990
09/01/1991

10/01/1991

10/01/1990
10/01/1991

10/01/1990
10/01/1990
10/01/1990
09/01/1991

10/01/1991

10/01/1990
09/01/1991

10/01/1991

10/01/1990
10/01/1991

10/01/1990
10/01/1991

10/01/1990
09/01/1991

10/01/1991
10/01/1990
10/01/1991

10/01/1990
10/01/1990
10/01/1991
04/01/1993
09/01/1993
04/01/1995
10/01/1995
02/01/1996
05/01/1996
09/01/1996
12/01/1996
03/01/1997

Total BHC (ug/l)*
0.1
0.1
0.1
0.1

0.155
0.1
1.61
6.2
1
11.84
1.975
0.98
12.5
0.79
4
0.1
51.1
52.6
16.4
0.4
0.1
4.27
2
0.187
4
0.1
13.12
7.35
11
33.9
17.8
246
33.6
42.3
20.25
16.8
50
18.15
28.7
71

Appendix A: Total BHC and Water Level Data

Depth to Water (feet bgs)
8.65
9.78
11,11
6.75
9.64
9.64
8.47

8
6
8.68
9.18
8.37
7.72

6.96
8.1

7.93
8.6
8.65
8.66
8.69
11.16

11.25
8.61
8.46

10.12

12.41

12.46

12.57
13.02
134

11.24
13.3

13.27
12.63
13.31
13.77

Saturated Thickness (feet)
11.35
10.22
8.89
13.25
10.36
10.36
11.53

0
12
29

26.32
26.82
11.63
12.28
0
13.04
11.9
0
12.07
27.4
27.35
11.34
11.31
13.84
0
13.75
11.39
11.54
9.88
12.59
12.54
12.43
11.98
11.6
13.76
1.7
11.73
12.37
11.69
11.23
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«-BHC (ug/l)
0.025
0.025
0.025
0.025
0.025
0.025
0.25

1
0.25
5.1
0.4
0.37
2.6
0.1
1
0.025
15
13
3.5
0.1
0.025
2.1
0.5
0.027
1
0.025
3.6
0.77
21
4.5
3.8
4.5
6.2
2.9
2.3
1.1
4.85
1.7
54
13

B-BHC (ug/l)
0.025
0.025
0.025
0.025
0.025
0.025
0.86

1
0.25
2.1
0.25
0.14
7.95
0.36
1
0.025
71
9.6
2.1
0.1
0.025
14
0.5
0.096
1
0.025
2.9
1.6
52
22
5.7
14
15
245
11
1"
30
"
12
31

y-BHC (ug/l)
0.025
0.025
0.025
0.025
0.025
0.025
0.25
1
0.25
0.44
0.025
0.18
1.7
0.1
1
0.025
18
13
5.1
0.1
0.025
0.67
0.5
0.044
1
0.025
0.82
0.48
17
1.5
2.8
2.1
3.6
2.4
2.35
13
4.95

57
15

5-BHC (ug/l)
0.025
0.025
0.025
0.025
0.08
0.025
0.25
3.2
0.25
4.2
1.3
0.29
0.25
0.23
1
0.025
1
17
5.7
0.1
0.025
0.1
0.5
0.02
1
0.025
5.8
45
21
5.9
5.5
4
8.8
125
46
34
10.2
3.45
5.6
12




Appendix A: Total BHC and Water Level Data

*Total BHC is the arithmetric sum of alpha-BHC, beta-BHC, delta-BHC, and gamma-BHC"
using one half of the reported method detection limits for analyses reported as
below detection limit.
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